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本文利用课题组自主研发的传感器节点 SCIN(Supervisory & Controlling 
Intelligent Networks)收集数据，对多种无线信道传播模型进行实验分析，提出了
利用 BP 神经网络来减小测距误差的 BP 衰减模型，并在此基础上本着低成本、
高 性 能 的 思 想 ， 提 出 了 一 种 基 于 RSSI 差 值 模 型 的 优 化 定 位 算 法



































定位性能影响，然后给出了基于 BP 衰减模型的 RMIC 定位算法的详细仿真过程



















Wireless Sensor Network (WSN) consists of large numbers of cooperating 
small-scale disposable low-powered nodes. These nodes can supervise, collect and 
disposal all information in their communication range and then send results to net user. 
Now, WSN is wildly used in national defence, circumstance inspecting, traffic control 
etc. Most of these applications are based on position information of nodes. 
Localization plays an important role in these areas and also routing of WSN.  
Based on SCIN(Supervisory & Controlling Intelligent Networks) nodes designed 
by ourselves, this dissertation suggested an improved range-based localization 
algorithm - RMIC (RSSI-Margin & Improved Chan) which suggested using BP-loss 
model to decrease ranging error. 
Firstly, this dissertation introduced the structure and applications of WSN and 
then describes the basic theory of localization algorithm, like ranging theory, typical 
localization algorithm and current status in WSN.  
Specially, this dissertation classified localization error into three parts: system 
error, signal loss error and computing error. And then it found ways to decrease each 
of them to improve the whole performance of localization algorithm. Based on the 
research about propagation theory of radio wave and a large number of RSSI date 
collected by SCIN, this dissertation compared three signal loss models through 
simulation test and suggested a BP-loss model to get smaller ranging error. Then, 
considering the character of SCIN, this dissertation suggested an improved 
range-based localization algorithm-RMIC. When sink node sent localization order, 
target node broadcasted localization request to all neighbor nodes. Anchor nodes who 
received the request can get the RSSI of target node and then estimated the distance 
from target node to them by BP-Loss model. Especially, this algorithm took the 
margin of these distances and solved the non-linear equation by optimized Chan 
algorithm to improve the accuracy. When the net has enough anchor nodes, each 















nodes choice to keep smaller error. We got the number collection of anchor nodes 
corresponding to every anchor nodes. When localization really begun, target nodes 
found the anchor node which has the strongest RSSI. Then it chose the suitable 
anchor nodes from the collection 
Detailed simulation experiments were operated step by step and the results 
indicated RMIC localization algorithm had better performance than classical RSSI 
algorithm.  
Finally, this dissertation introduced the SCIN and shows the results of 
mechanism validation and demonstration. 
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灾等领域。2003 年 2 月，无线传感器网络被美国《技术评论》杂志评为对人类
未来生活产生深远影响的十大新兴技术之一；同年 8 月，美国《商业周刊》的技



























(Object)、传感器节点 (Sensor Nodes)、汇聚节点 (Sink Node)和监测管理者
(Supervisor)。 
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